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U.S. Merchandise Trade Projections 

This article presents two equations, 
one for exports and one for imports, 
whicli serve as the main tools for short-
term trade projections in the BEA 
Balance of Payments Division. The 
equations mainly concentrate on the 
effects of cyclical changes in foreign and 
domestic business activity. The equa­
tions are useful in the preparation of 
projections, but the equation results 
must bo modified by judgment concern­
ing tlie impact of many trade develop­
ments that cannot be explained fuUj' bj-̂  
regression analj'sis because they are 
related to events for which there is 
little or no quantitative historical 
experience. 

T, HIS article discusses procedures 
used by the Balance of Payments 
Division, Bureau of Economic Analysis, 
to prepare short-term projections of 
U.S. merchandise exports and imports. 
As the trade accounts are by far the 
largest of the balance of payments 
entries, such projections are of great 
importance in assessing the balance of 
payments outlook. 

The focus of this article is on the two 
equations, one for exports and one for 
imports, which serve as the main tools 
for trade jirojections. The equations 
are based on a theoretical structure 
that is demand-oriented, and they 
primarily concentrate on the effects of 
cyclical changes in foreign and domestic 
business activity and related price 
movements. The equations cannot be 
expected to project the effects of 
developments that are not within the 
rsmge of experience in the periods 
covered by the equations; the effects of 
such factors must be estimated by 
other methods. This applies partic­

le 

ularly to the widespread changes in 
foreign exchange rates that occurred 
from May to December 1971. 

The introduction discusses the back­
ground and orientation of the work. 
This is followed by a brief discussion of 
the considerations involved in choosing 
the variables included in the equations. 
Finally, the specifications and per­
formance of the two equations are 
described in detail. 

Introduction 

Research by the Balance of Payments 
Division on the development of .fore­
casting equations for U.S. merchandise 
exports and imports was begun several 
years ago. The formulation of the 
equations has benefited substantially 
from the ideas of staff members of 
various Government agencies concerned 
with the U.S. balance of payments. 

The primary purpose of the equations 
is to produce short-term (1 to 2 years) 
quarterly projections of U.S. merchan­
dise exports and imports in current 
dollars. The equations also provide a 
framework for studying the effects on 
trade of hypothetical cyclical conditions 
here and abroad. For example, the 
equations can be used to estimate ex­
ports and imports that could be 
expected if economic growth, here and 
abroad, was at the maximum sustain­
able rate. The results can then be 
compared with exports and imi)orts 
that actually occurred. 

Although the equations are useful in 
the preparation of projections, there 
are many trade developments that can­
not be explained adequately by regres­
sion analysis because they are related 
to events for which there is little or no 
quantitative historical experience. 

Therefore, in making a projection, the 
estimates obtained from the equations 
must be modified by practical judg­
ments concerning the impact of these 
other factors. 

Before the explanatory variables used 
in the equations were chosen, numerous 
economic relationships were tested, 
concentrating particularly on variables 
for which satisfactory historical series 
were available on a quarterly basis and 
for which forecasts could be readily 
constructed. Not only were equations 
using total exports and total imports 
tested, but, to a limited extent, also 
equations which disaggregated exports 
and imports by broad geographic areas 
and commodity groups. The disaggre­
gated equations provide useful insights 
into the changing structure of inter­
national trade, but they generally re-

Table 1.—Contribution of Changes in 
Explanatory Variables to Changes in 
Calculated Exports, 1970 and 1971 

[Millions of dollars] 

Variable 

Change in calculated exports in 1963 
dollars resulting from change In; 

Foreign industrial production 
(FIP) 

Foreign capacity pressure (1/ 
UFC)t--

U.S. imports (Mi-j/Pu.) 

I'rlce ratio (Pu./Pt) 

Time trend (T) . - . 

Total change in calculated exports in 

Cliange In calculated exports reaiillinii 
from cliange in price deflator ( P u . ) - -

Tolal change In calculated exports in 

Increase I n c x p o r l s 
(-f); decrease (—) 

Change from: 

1909-70 

1,650 

100 

110 

275 

- 6 1 0 

125 

1,050 

1,310 

S,960 

1070-71 

870 

- 0 0 5 

345 

.120 

- 0 1 0 

- 1 2 5 

295 

1,080 

1,375 
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quire the use of narrowly defined 
explanatory variables that are con­
siderably more difficult to forecast than 
the more broadly based variables that 
can be used in projecting overall exports 
or imports. Disaggregated equations 
are also more vulnerable to random 
movements that are frequently offset­
ting in aggregated equations. 

In order to identify properly the 
structural relationships between ex­
ports, imports, and their explanatory 
variables, it is necessarj' to remove dis­
tortions in the data that are caused by 
large temporary disturbances such as 
strikes, insofar as such effects can be 
reasonably quantified. For instance, ex­
ports and imports tend to rise just 
before a strike occurs, drop during the 
strike, and then temporarily rise very 
sharjily immediately after the strike. 
Such distortions tend to obscure the 
underlying developments and must be 
taken into account in developing the 
equations and in making forecasts. The 
equations, therefore, were fitted using 
data (for exports, imports, and explana­
tory variables) that were adjusted to re­
move distortions resulting from major 
strikes and other temporary extraordi­
nary events. The adjustments were 
made by smoothing the irregular move­
ments in the pertinent statistical time 
series. In some cases, this resulted in ad­
justed series that add to the same total 
as actual series. In other instances, the 
smoothing resulted in omissions from 
the data of large, nonrepetitive trans­
actions (such as the steel import bulge 
arising from threats of a domestic steel 
strike) or in additions to the data 
(such as estimated losses from strikes). 
(Further information on the special ad­
justments applied to the data used in 
the equations is available upon request. 
See the note at the end of the article.) 

Current equations 

The two equations discussed in this 
article are the most satisfactory of those 
that have been explored by the Balance 
of Payments Division to date. The per­
formance of the export equation has 
been relatively satisfactory; the import 
equation is less reliable. The equations 
have deliberately been kept relatively 
simple so that forecasts can be revised 
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and updated frequently and quickly 
Avithout the use of complicated tech­
niques. The equations are subject to 
change as evolving circumstances reveal 
the need for adjustments. Work on the 
equations continues, and different for­
mulations and additional variables are 
being tested. 

The export equation and the import 
equation are formulated to produce 
seasonally adjusted quarterly estimates. 
Each equation includes a time trend 
variable (T) which has the statistical 
effect of removing linear trends from 
all variables, including the dependent 
variable. That is, the inclusion of "T" 
produces coefficients for the other 
independent variables that are the 
same as those obtained when all 
variables are expressed as deviations 
from a least squares linear trend. The 
introduction of the "T" variable im­
proves the fit of the equation and 
reduces the multicollinearity between 
those variables that have strong trends 
in the same direction. 

The export equation produces esti­
mates in constant (1963) dollars. It is 
based on data from the first quarter 
1956 through the fourth quarter 1970, 
which was found to be the period of 
best fit for a series of observations 
ending in 1970. Exports are adjusted to 
the balance of payments basis, exclud­
ing military shipments, and also exclude 
agricultural goods, automotive products 
shipped to Canada, and aircraft. Ex­
ports are deflated by the U.S. wholesale 
price index of manufactured goods. 
Explanatory variables include foreign 
industrial production, a measure of 
foreign capacity pressure lagged two 
quarters, U.S. imports lagged four 
quarters and deflated, the ratio of the 
U.S. wholesale price index of manu­
factured goods to a composite index of 
foreign wholesale prices of manufac­
tured goods, and the time trend. (See 
chart 9.) 

For the import equation, the period 
of best fit for a series of observations 
ending in 1970 is the first quarter 1955 
through the fourth quarter 1970. The 
equation produces current dollar esti­
mates. (An acceptable import equation 
in constant dollars has not yet been 
developed.) Imports are adjusted to 

the balance of payments basis, exclud­
ing military shipments, and also exclude 
automotive products shipped from Can­
ada. The explanatory variables in the 
equation are U.S. personal consump­
tion expenditures, changes in U.S. 
business inventories, a measure of U.S. 
capacity pressure, the U.S. wholesale 
price index of manufactured goods, a 
composite index of foreign wholesale 
prices of manufactured goods, and the 
time trend.' 

For projections, foreign economic 
variables used in the equations are 
forecast on the basis of available 
information on the economic outlook 
for major industrial countries. Fore­
casts for variables that relate to the 
domestic economy can be derived from 
GNP forecasts. Calculated exports ob­
tained from the equation in 1963 
dollars are reflated using the projected 
values of the U.S. wholesale price 
index of manufactured goods. 

The commodities excluded from the 
export and import data used in the 
equations were omitted because they 
seem more responsive to special fac­
tors than to the general demand and 
price factors that influence the bulk of 
trade. Agricultural exports usually re­
flect foreign and domestic crop con­
ditions, foreign and U.S. Government 
agricultural policies, and U.S. Govern­
ment foreign assistance programs. U.S. 
civilian aircraft exports are subject to 
large irregular movements that mainly 
reflect the introduction of major inno­
vations. Automotive trade -with Canada 
underwent major structural changes as 
a result of the 1965 U.S.-Canadian 
Automotive Products Trade Act. Pro­
jections for trade in these commodities 
are prepared separately, with the assist­
ance of information available from 
industry or Government sources, and 
then added to the projections obtained 
from the equations. 

Factors AfiFecting Foreign 
Trade 

This section briefly reviews factors 
affecting foreign trade that were con-

1. Donald Curtis, U.S. Treasury Department, niado 
major contributions to tho formulations of tho foreign and 
U.S. capacity pressure measures and tho foreign wholesale 
price Index. 

sidered in choosing the variables for the 
export and import equations. 

Fluctuations in U.S. exports pri­
marily reflect econonaic conditions in 
the importing countries; fluctuations in 
U.S. imports primarily reflect economic 
conditions here. To measure these 
effects, broad indicators such as gross 
national product, personal consumption 
expenditures, or industrial production 
can be used together with indicators of 
capacity utilization and price move­
ments. Other factors affecting trade 
patterns that are more difficult to 
quantify include changes in quality of 
goods, in technology, in tariffs or other 
trade barriers, and in consumer tastes. 
Moreover, trade movements are often 
distorted by unexpected economic, so­
cial, or political developments. Such 
distortions are usually limited to a 
relatively short period, but occasionally 
result in permanent changes in trade 
patterns. 

Economic activity 

Deviations of imports from their 
longer run trends tend to mirror the 
cyclical movements of demand in the 
importing covmtry. Import growth ac­
celerates in periods of economic recov­
ery and slows in recessions. Gross 
national product (GNP)—the market 
value of total output of goods and 
services—is the most comprehensive 
measure of economic activity. How­
ever, the relative weights of the various 
components of the GNP do not neces­
sarily reflect the importance of their 
influence on imports. Demand for im­
ported consumer goods could be ex­
pected to be related to the personal 
consumption expenditures component 
of GNP. Industrial production indexes 
mainly measure the output oi manu­
factures, and could be expected to be 
particularly relevant in explaining 
demand for imported industrial 
materials and capital goods. 

As it turns out, personal consump­
tion expenditures (for goods and 
services) seem to be the most effective 
variable for representing U.S. demand 
as a determinant of U.S. imports. This 
presumably reflects the fact that con­
sumer goods and the materials and 
components used in their production 
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comprise the major part of imports. 
Although imports of capital goods have 
been rising, and some imported indus­
trial materials and components are used 
in domestic capital goods production, 
the addition of a separate variable such 
as private domestic investment to 
represent the demand for imported 
capital goods did not produce results 
signiflcant enough to justify inclusion 
of the variable in the import equation. 

Another GNP component—change in 
business inventories—^has been included 
in the import equation to reflect changes 
in imported goods that may be more 
immediately responsive to changes in 
demand resulting from inventory ac­
cumulation or liquidation than to 
current changes in personal consump­
tion expenditures. However, this vari­
able may also represent cyclical 
variations in overall economic activity. 

In the export equation, foreign in­
dustrial production is used to represent 
demand for U.S. nonagricultural ex­
ports. The decision to use foreign 
industrial production rather than for­
eign GNP was partly governed by the 
timely availability of quarterly data; 
GNP data for many foreign countries 
are on an annual basis and not readily 
and quickly available. Industrial pro­
duction abroad seems to relate closely 
to U.S. exports in the same quarter. 
However, exports tend to continue up­
ward in quarters immediately folloAving 
cyclical peaks in foreign industrial 
production and in certain other cases 
when expansion of foreign industrial 
production initially decelerates. A 
dummy (D) is included in the equation 
\vith a value of one in the pertinent 
quarters to explain the faster than 
expected export growth. 

U.S. imports lagged four quarters 
and deflated by the U.S. wholesale 
price index of manufactured goods are 
also included in the export equation as a 
proxy for foreign demand for U.S. goods 
generated by U.S. economic activity. 
(The larger the foreign exchange earn­
ings of foreign countries resulting from 
previous export sales to the United 
States, the greater is their demand for 
U.S. exports.) 

Pressures on capacity 
Demand for imported goods seems to 

be related nonlinearly to utilization of 
productive capacity in the importing 
country. To reflect this, the import 
equation includes a measure of U.S. 
capacity pressure and the export equa­
tion includes a measure of foreign 
capacity pressure, both "pressure" vari­
ables being nonlinear with respect to 
capacity utilization. 

During periods of high U.S. utiliza­
tion, imports tend to expand even more 
rapidly than aggregate economic acti­
vity; during periods of low utilization, 
imports tend to decline more rapidly, 
or rise less rapidly, than aggregate 
economic activity. There also appears 
to be a nonlinear relationship between 
foreign capacity utilization and foreign 
demand for U.S. goods. Utilization in 
major foreign industrial countries af­
fects not only demand for U.S. goods in 
those countries but also the strength of 
competition faced by U.S. exports in 
third markets. 

Capacity pressures may also have an 
impact on an exporting country's sup­
ply. If a country's utilization is high, its 
exports may be dampened because of 
lengthened waiting periods for delivery 
and tendencies to give preference to 
domestic orders; the opposite would 
hold in conditions of low utilization. 
(Also, during the early stages of cyclical 
recoveries—when utilization is low— 
exports could be bolstered by the 
favorable effects that rising productiv­
ity has on unit costs and thus on 
prices.) However, measures of supply 
influences are not included in the 
equations. In the export equation, the 
U.S. capacity pressure variable, used to 
reflect supply influences, is not statisti­
cally significant; in the import equation, 
the main effect of the foreign capacity 
pressure variable is to reduce the 
significance of the foreign price vari­
able. 

Prices 
A decrease in the ratio of domestic to 

foreign prices theoretically should have 
a stimulative effect on the volume of 
exports and a dampening effect on the 
volume of imports. However, it is hard 
to find a strong relationship in the data. 

One problem is the lack of appropriate 
price indicators for internationally trad­
ed goods. Another problem is that for a 
number of commodities the gap between 
the absolute level of foreign and do­
mestic prices is sufficiently large that 
the total volume of trade may not be 
noticeably affected by small changes in 
relative movements of prices as indi­
cated by broadly based index numbers. 
In addition, the impact on the volume 
of trade of a shift in relative movements 
of prices may be distributed over a long 
period, and this sort of impact is hard 
to isolate. A further difficulty for the 
import equation, in which imports are 
denominated in current dollars, is that 
in the short run a rise in the ratio of 
foreign to domestic price indexes that 
reflects an absolute increase in foreign 
prices may initially increase the value 
of imports, making any longer term 
drop in import volume more difficult 
to isolate. 

In the export equation, in which 
exports are expressed in constant dol­
lars, the most significant of the various 
price formulations tested was the ratio 
of the U.S. to the foreign wholet-ale 
price index of manufactured goods. 
This suggests that exports show the 
same sensitivity, roughly, to a 1 percent 
rise in U.S. price as to a 1 percent 
decline in foreign prices. In the import 
equation, in which imports are ex­
pressed in current dollars, the most 
significant of the various price formula­
tions tested was separate entry of the 
U.S. and of the foreign wholesale price 
indexes of manufactured goods. Changes 
in the U.S. price index appear to have 
a much greater effect on imports than 
changes in foreign price, at least for 
the periods for which the equation was 
fitted. 

The price indexes selected for use in 
the equations—the U.S. and the foreign 
wholesale price indexes of manufactured 
goods—give a general indication of the 
theoretically expected trends. These 
indexes are not specifically measures of 
the prices of U.S. exports or U.S. im­
ports, but only proxies for the general 
trend of prices here and abroad. (The 
foreign price indexes are adjusted to 
include the changes resulting from 
foreign currency revaluations relative 

file:///vith
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to the U.S. dollar: foreign currency 
depreciations tend to reduce foreign 
prices vis-a-vis U.S. prices; foreign 
currency appreciations tend to increase 
foreign prices.) Available measures of 
prices of U.S. exports and imports— 
the unit value indexes—^were not used 
because they have a limited coverage of 
manufactured commodities and they 
reflect changes in commodity mix as 
well as changes in prices. In addition, 
the unit value indexes are difficult to 
project because they do not appear to 
have consistent relationships with other 
available economic indicators. 

Other factors 

Among other factors that affect trade, 
the only one studied very thoroughly 
was the effect on imports of changes in 
U.S. tariffs. The most successful formu­
lation used was the ratio of U.S. duty 
collections to total imports (excluding 
Canadian automotive products). The 
ratio does not appear to have been 
noticeably influenced by tariff changes 
until the introduction of across-the-
board tariff reductions resulting from 
the "Kennedy round" of GATT nego­
tiations. Those reductions were effective 
in five stages beginning January 1, 
1968, and ending January 1, 1972. 
However, the duty collection variable 
adds little of significance to the import 
equation and is omitted in the equation 
discussed in this article. 

T h e Export Equat ion 

The export equation is based on quar­
terly, seasonally adjusted data from the 
first quarter 1956 through the fourth 
quarter 1970. Exports are expressed in 
constant (1963) dollars. For projections, 
exports calculated from the equation are 
converted into current dollars by multi­
plying them by the projected U.S. 
wholesale price index of manufactured 
goods. The equation has the following 
specification: ^ 

' An eciuation expressed In current dollars that performs 
somewhat loss satisfactorily has tho following specification: 
JVX=lB1.81-h42.62 FIP(P.)+M2 (l/C/J?C),-,+0.10 M,-i 

(0.23) (13.04) (6.89) (2.44) 
-0.42 P„,/P/-27.10 T+116.16 D 

_ (0.07) (6.21) (2.00) 
Tho "S' is 0.997; D.W. is 1.71;'s. is 74; find's, is 1.77. 

iVZ/P„,=3,604.67 -1-48.54 FIP 
(6.86) (12.73) 

+ 8.30 {l/UFC)t.2+ 0.14 Mt-JPus 
(5.18) (3.78) 

- 38.39 PJPt- 38.10 r-i-126.18D 
(7.62) (7.04) (3.39) 

The numbers in parentheses are "t" 
ratios (ratios of regression coefficients 
to their standard errors). The coefficient 
of determiaation corrected for degrees 
of freedom (IT) is 0.995; the Durbin-
Watson statistic (D.W.) is 1.90; the 
corrected standard error of the estimate 
(So) is 74; and the corrected standard 
error of the estimate divided by the 
mean of the dependent variable (gp) is 
1.71. 

Variables: 

NX—U.S. nonagricultural exports, 
excluding automotive products shipped 
to Canada and aircraft, seasonally ad­
justed quarterly rates in millions of dol­
lars. The data are on the balance of 
payments basis, excluding military 
shipments, and are adjusted to remove 
distortions due to major domestic 
strikes and other important identifiable 
temporary disturbances. 

PUB—U.S. wholesale price index of 
manufactured goods, 1963=100. 

FIP—Foreign industrial production 
index, 1963=100. The index is a com­
posite of seasonally adjusted industrial 
production indexes for Canada, Japan, 
United Kingdom, and continental 
Western Europe, weighted by the an­
nual shares of these areas in U.S. ex­
ports. The index for continental West­
ern Europe is derived from indexes for 
Germany, France, Italy, and the Neth­
erlands weighted by the 1963 values of 
their gross domestic products. 

UFCt.2—Unutilized foreign indus­
trial capacity lagged two quarters 
[UFC=1-(PIP/FC)]. The calculation 
of foreign capacity (FC) is explained 
below. 

Mt.4—U.S. imports, excluding Cana­
dian automotive products, lagged four 
quarters, seasonally adjusted quarterly 
rates in millions of dollars. The data 
are on the balance of payments basis, 
excluding military shipments, and are 
adjusted to smooth out irregular move­
ments due to U.S. dockworkers' strikes. 

Pt—Foreign wholesale price index of 
manufactured goods, 1963=100. The 
index is a composite of the wholesale 
price indexes of manufactured goods for 
Canada, Japan, United Kingdom, Ger­
many, France, Italy, the Netherlands, 
and Belgium, weighted by each coun­
try's share in the group's total exports 
of manufactured goods in the preceding 
year. The price data are adjusted to in­
clude changes resulting from foreign 
currency revaluations relative to the 
U.S. dollar. These adjustments are en­
tered gradually over a four-quarter pe­
riod following the revaluation. 

T—^Linear time trend, first quarter 
1955=1. 

D—Dummy variable with a value of 
1 is used in all quarters when foreign 
industrial production (FIP) declines 
and in all quarters when expansion of 
FIP first slows to less than 0.4 of an 
index point following periods of faster 
increase. 

The foreign capacity index (FC) used 
in the calculation of the measure of 
foreign capacity pressure is computed 
from the composite foreign industrial 
production index. For the period from 
the first quarter 1954 through the 
fourth quarter of 1970, a straight line 
was fitted to the logarithms of the 
foreign industrial production index. The 
highest 25 percent of the observations, 
in terms of deviations from the trend 
line, was isolated. A trend line was then 
fitted to those observations. The level 
of that trend line was raised by 2 per­
cent and the resulting trend line was 
used to represent the index of foreign 
industrial capacity. The procedure that 
was followed ensured that the foreign 
industrial production index would never 
exceed the foreign industrial capacity 
index. Several formulations of the ca­
pacity pressure variable were tiied in 
the export equation. The reciprocal of 
unutiUzed capacity, lagged two quarters, 
proved to be the most significant meas­
ure. This capacity pressure variable in­
creases at a sharply accelerating rate 
as unutilized capacity approaches zero, 
and decreases at a sharply decelerating 
rate as unutilized capacity increases. 
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IV. . 

1961-1... 

Ik. 
rv.. 

1962-1... n.. 
I I I . 
IV. . 

1963-1... 
I I . . . 
I I I . . 
IV. . 

1964-1... 
I I . . 
I I I . . 
IV. . 

1066-1.... 
I I . . . 
I I I . 

rv.. 
1966-1... 

i r . . 
III . . 
IV. . 

1967-1... 
I I . . 
I I I . 
IV . 

1068-1... 
I I . . 
I I I . 
IV . 

1969-1... 
I I . . . 
i n . . 
I V . 

1970-1... 
I I . . . 
III . . 
IV.. 

1971-1.. 
I I . . 
I I I . 
IV.. 

Total 1 

Exclusions: 
Autos to 
Canada, 

aircraft, and 
agricultural 

goods 

Adjust­
ments 

Exports minus exclusions plus adjustments 

Actual 
Calculated 
(reflated) 

Actual minus 
calculated 
(reflated) 

Millions of current dollars 

3,646 
3,460 
3,696 
3,734 

3,976 
4,299 
4,613 
4,769 

6,160 
6,021 
4,864 
4,627 

4,140 
4,082 
4,112 
4,080 

3,888 
3,977 
4,376 
4,217 

4,684 
4,916 
6,032 
6,018 

6,096 
4,806 
6,037 
6,169 

6,077 
6,336 
6,332 
6,036 

6,068 
6,693 
6,666 
6,936 

6,233 
6,197 
6,417 
6,631 

6,679 
6,033 
0,867 

7,223 
7,191 
7,413 
7.663 

7,693 
7,719 
7,669 
7,699 

7,947 
8,386 
8,878 
8,378 

7,610 
9,490 
0,602 
9,888 

10,241 
10,682 
10,696 
10,461 

11,016 
10,706 
11,476 
0,672 

984 
868 
976 
903 

1,016 
1,184 
1,282 
1,366 

1,462 
1,314 
1,268 
1,137 

1,089 
1,137 
1,148 
1,062 

994 
1,069 

»1,218 
'1,267 

1,414 
1,427 
1,438 
1,621 

1,609 
1,378 
1,417 
1,478 

1,467 
1,686 
1,481 

'1,460 

'1,640 
'1,686 

1,618 
1,726 

'1,786 
'1,766 

1,826 
'1,826 

'1,876 
'1,928 

2,077 
2,044 

2,094 
2,117 
2,278 
2,294 

2.176 
2,261 
2,294 
2,274 

2,474 
2,499 

>2,667 
'2,647 

'2,686 
'2,392 

2,618 
2,711 

2,760 
2,082 
2,861 
2,766 

3,418 
3,272 

'3,283 
'3,187 

-100 

-260 
-140 

-76 
260 

-lOO 
-lOO 

-26 
60 

-60 

200 

300 
-100 

-80 
-30 
-60 

-166 

-326 
- 3 0 

26 

240 
-126 
-606 

330 

1,600 
-300 

-600 
1,300 

2,661 
2,692 
2,720 
2,831 

2,969 
3,116 
3,261 
3,304 

3,448 
3,667 
3,696 
3,390 

3,061 
2,946 
2,064 
3,028 

2,894 
2,918 
3,083 
3,200 

3,270 
3,389 
3,494 
3,497 

3,661 
3,478 
3,870 
3,691 

3,620 
3,760 
3,861 
3.786 

3.818 
3,g08 
4,048 
4,210 

4,368 
4,411 
4,641 
4,641 

4,668 
4,680 
4,760 
4,926 

8,129 
6,074 
6,136 
6.269 

6.617 
8,468 
6,376 
8.360 

8.713 
8.761 
6.816 
6.161 

6,625 
6,788 
6,084 
7.177 

7,491 
7,600 
7,846 
7,698 

7,698 
7,434 
7,612 
7.656 

2.991 
3.107 
3,172 
3,344 

3,607 
3,600 
3,641 
3,363 

3,144 
3,016 
2,988 
2,962 

2,969 
2,987 
3,037 
3,197 

3,310 
3,369 
3,401 
3,427 

3,470 
3,626 
3,696 
3,618 

3,723 
3,819 
3,963 

3,863 
3,948 
4,036 
4,201 

4,318 
4,448 
4,607 
4,617 

4,622 
4,713 
4,772 
4,896 

6.046 
6.166 
6,289 
6.273 

6.387 
6,280 
6,392 
6,647 

6,896 
6,736 
6,866 
6,266 

6,497 
6,882 
6,988 
7,220 

7.396 
7.630 
7,878 
7.716 

*7,8ll 
'7,810 
< 8,019 
1 8,282 

(') 
(') 
b) 
(') -32 

- 4 0 

-89 
68 
86 
27 

- 9 3 
-70 
- 2 1 

76 

-66 
-69 

46 

- 4 0 
20 
03 
70 

91 
-47 
- 2 6 

73 

- 4 9 
27 
32 

-178 

-48 
-40 

13 
0 

60 
-37 

34 
24 

46 
- 3 3 
- 2 2 

30 

83 
- 0 1 

-124 
- 4 

130 
188 

-17 
-107 

118 
26 

- 6 0 
-106 

28 
- 8 4 

26 
- 4 3 

96 
70 

- 3 3 
- 2 0 

-213 
-376 
-407 
-667 

Actual Calculated 
Actual minus 

calculated 

Millions of 1963 dollars 

2,814 
2.842 
2.987 
3.044 

3.186 
3,276 
3,404 
3,410 

3,622 
3,632 
3,640 
3,428 

3,073 
2,963 
2,979 
3,037 

2,891 
2,903 
3,071 
3,194 

3,264 
3,372 
3,466 
3,483 

3,636 
3,478 
3,677 
3,696 

3,613 
3,746 
3,839 
3,781 

3,826 
3,916 
4,040 
4,197 

4,347 
4,400 
4,818 
4,604 

4,613 
4,693 
4,630 
4,777 

4,932 
4,842 
4,868 
4,990 

8.216 
8,168 
6,066 
6,014 

6.290 
6,308 
6.331 
6,621 

8,878 
6,004 
6,181 
6.288 

0,476 
6,620 
6,688 
6,627 

6,374 
6,180 
6,266 
6,316 

3,188 
3.267 
3,311 
3.461 

3.682 
3.873 
3,684 
3.400 

3.167 
3.034 
3,000 
2,061 

2,966 
2,974 
3,026 
3.191 

3.293 
3.382 
3.374 
3.413 

3,446 
3,626 
3,603 
3,622 

3,662 
3,719 
3,807 
3,060 

3,871 
3,966 
4.027 
4.188 

4,296 
4,440 
4,486 
4,680 

4,667 
4,628 
4,681 
4,748 

4,862 
4,928 
4,976 
4,993 

6,092 
4,090 
6.072 
6,199 

6,181 
6,281 
8.377 
8,717 

8,863 
6,139 
6,188 
6,322 

0,393 
6,469 
6,716 
6,644 

>e,863 
<6,492 
<e,689 
< 6,781 

(') 
(') 

o" 2?1™"> o' payments basis, excluding mlUtary shipments. 
^. The equation for nonagricultural exports begins in tho first quarter of 1966. 

3. Agricultural exports are adjusted for U.S. dockworkers' strikes and In 19641 and II for 
extraordinary shipments of wheat to U.S.S.R. 

4. Equation ends in tho fourth quarter of 1970; 1971 data are projections. 
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Contributions of explanatory 
variables 

In the export equation the foreign 
industrial production index is the most 
significant explanatory variable as 
indicated by the " t " ratio. The other 
variables in descending order of statis­
tical significance are the piice ratio, the 
time trend, foreign capacity pressure, 
imports, and the dummy. 

The impact of changes in the explana­
tory variables on changes in calculated 
exports depends upon the size of each 
variable's regression coefficient and the 
amount of change in each variable, 
which varies from period to period. 
For the years 1970 and 1971, the con­
tribution of variables to the total 
change in exports is shown in table 1. 

SURVEY OF CURRENT BUSINESS 

The amount of change in calculated 
exports contributed by each explana­
tory variable was obtained by multi­
plying the actual quarterly values of 
each explanatory variable by its regres­
sion coefficient, then summing the 
quarterly values to annual totals, and 
calculating the differences between 
years. 

Performance of the export equation 

The export equation performs quite 
well during the period to which it is 
fitted, i.e., first quarter 1956 through 
fourth quarter 1970 (see chart 10 and 
table 2). 

In only three out of the 60 observa­
tions included in the equation did actual 
and calculated exports differ by more 

CHART 10 

Actual and Calculated Values of U.S. Nonagricultural 

Exports and Residuals, in 1963 Dollars 

Billion $ 

NX/P„j =3604.67 +48.54FIP + 8.30(l /UFC), .2+.MM,. , /P„s . 38.39Pus/Pf - 38.10T+126.18D 

2 I I I I I I I I I I I I I I I I I I I I I I 

Billion $ 

I I I I I I I l l I 

RESIDUAL VALUES (ACTUAL MINUS CALCULATED) 

-.2 I I M I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I I I I'll I I I I I I i I I I I 

1956 57 58 59 60 61 62 63 64 65 66 67 68 59 70 

NOTE:—EKpotts are on the balance ol payments basis eicluding military shipments. Data also encluile exports of automotive products to Canada 
and ol aircrail, and are adjusted to exclude ellects of strikes and other temporary aberrations. 

U.S. Department of Commerce. Bureau ol Economic Analysis 7?-S. 

May 1972 

than two standard errors. In those 
periods, the differences may have been 
due to the difficulties in adjusting the 
data for the effects of special develop­
ments. The overestimate of $178 million 
in the fourth quarter 1962 may have 
reflected an insufficient adjustment to 
actual exports for effects of a dock 
strike. In the second quarter 1967 there 
was an underestimate of $178 million, 
followed in the fourth quarter of 1967 
by an overestimate of $185 million. 
These differences may have been asso­
ciated partly with the trade disruptions 
resulting from the closure of the Suez 
Canal in late May 1967. 

The characteristics of the export 
equation do not change markedly when 
the period to which it is fitted is changed 
(table 3). The coefficients are relatively 
stable and statistical measures remain 
significant in equations beginning in 
1955 or 1956 and ending in any one of 
the years 1967-70. In equations begin­
ning in 1957, the " t " ratios for most of 
the variables are poorer and in two 
instances are below statistically signifi­
cant levels. 

To test how well the equations would 
forecast, they were solved for the 
quarters beyond the periods to which 
they were fitted, using the actual 
values of the explanatory variables in 
those quarters. The resulting calculated 
exports were then compared with actual 
export values. Table 3 shows the annual 
error at a quarterly rate (actual less 
calculated) resulting from projections 
of the equations made for 1 year beyond 
the period of fit. (Projections made for 
more than 1 year beyond the period of 
fit are not shown in table 3 but are 
available upon request.) 

The export equations covering the 
periods beginning in 1956 and ending in 
1967, 1968, and 1969 produce forecasts 
1 year ahead with annual errors at a 
quarterly rate ranging from —$30 mil­
lion to -t-$45 milUon (—0.6 to -|-0.7 
percent of actual exports). The equa­
tions beginning in 1956 and ending in 
1967 and 1968 produce forecasts for the 
second year beyond the period of fit— 
1969 and 1970, respectively—with an­
nual errors at a quarterly rate of —$63 
million and +$37 million (—1.0 and 
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-t-0.6 percent). All of these equations 
as well as the one for the period be­
ginning in 1956 and ending in 1970 
sharply overestimate 1971 exports with 
annual errors at a quarterly rate rang­
ing from —$304 million to —$340 
million (—4.8 to —5.4 percent). The 
large forecasting errors for 1971 are 
probably due for the most part to the 
adverse impact on exports of unsettled 
international financial conditions and of 
strikes or threats of strikes that pre­
vailed during most of the year. How­
ever, it should be noted that the values 
now available for the explanatory 
variables for 1971 are still uncertain 
and adjustments for strike effects are 
based on incomplete information. These 
data may be revised and the over­
estimate may be reduced. (The equa­
tion fitted through 1969, for instance, 
predicted 1970 exports with an error of 
2.0 percent using d ata available in May 
1971 for the explanatory variables; it 
predicted 1970 exports with an error of 
0.7 percent using data available in 
May 1972.) 

T h e Import Equat ion 

The import equation is based on 
quarterly, seasonally adjusted data 
from the first quarter 1955 through the 
fourth quarter 1970. Imports are ex­
pressed in current dollars. The equation 
has the following specification: 

M=-7,558.734-23.65 PCE 
(11.63) (32.50) 

-f-11.02 CBI+6.45 CPSQ 
(3.33) (5.50) 

-f-57.88 P, 
(8.91) 

B-8.85 P t -58 .86T 
(1.44) (22.25) 

The numbers in parentheses are 
" t " ratios. The coefficient of deter­
mination corrected for degrees of free­
dom (E^) is .999; the Durbin-Watson 
statistic (D.W.) is 1.76; the corrected 
standard error of the estimate (Se) is 
75; and the corrected standard error of 
the estimate divided by the mean of the 
dependent variable (Sp) is 1.51. 

I t might be desirable to construct the 
import equation in constant dollars to 

parallel the export equation. Thus far, a 
constant dollar import equation that 
produces forecasts with the same or 
less error than the current dollar 
equations has not been developed.^ 

Variables: 

M—U.S. imports, excluding Cana­
dian automotive products, seasonally 
adjusted quarterty rates in millions of 
dollars. The data are on the balance 
of payments basis, excluding military 
shipments, and adjusted to remove 
distortions due to major domestic 
strikes and other important identifiable 
temporary disturbances. 

PCE—U.S. personal consumption 
expenditures (including goods and serv­
ices) as measured in GNP, in billions 

3. Ono version yielded the following: 
M/Pr=-14,090.41+3Z.04 Deflated PCE+11.37 Deflated CBI 

(18.60) (14.68) (1.97) 
+0.69 CPSQ+126.98 P„,-36.84 Pr-69.38 T 

(.30) (13.09) (3.77) (10.63) 

B» Is .903; D.W. is 0.84; 5 , is 126; and 3p Is 2.61. 

Omission of the capacity pressure variable (CPSQ) causes 
very Uttlo change in tho remaining coeffloients or tho sta­
tistical measures. 

Table 3.—^Nonagricultural Export Equation Fitted to Various T i m e Periods 

Regression period 

A. Equations beginning in 1955: 

1956-1—70-IV._ 

1965-1—69-IV. 

1955-1—68-IV. 

1955-1—67-IV. 

B. Equations beginning In 1956: 

1956-1—70-IV. 

1956-1—69-IV. 

1966-1—68-IV. 

1966-1—67-IV. 

C. Equations beginning in 1957: 

1967-1—70-IV. 

1967-I-69-IV. 

1967-1—68-IV. 

1957-1—67-IV.. 

• H ^ . 

Constant 

2,963.39 
(6.06) 

3,141.66 
(6.06) 

2,972.02 
(4.91) 

1,833.96 
(1.67) 

3,604.67 
(0.86) 

3,766.03 
(6.77) 

3,679.62 
(6.49) 

2,094.61 
(2.46) 

3,396.17 
(6.01) 

3,276.46 
(4.01) 

2,042.79 
(3.48) 

2,666.71 
(2.04) 

FIP 

45.01 
(12.79) 

42.80 
(10.97) 

43.45 
(10.30) 

61.72 
(6.82) 

48.54 
(12.73) 

46.01 
(10.02) 

45.85 
(10.21) 

60.61 
(6.48) 

46.88 
(7.96) 

39.67 
(6.98) 

37.64 
(6.31) 

41.49 
(4.01) 

(l/UFC)i.j 

10.89 
(8.41) 

11.03 
(8.40) 

11.87 
(8.10) 

11.39 
(7.96) 

8.30 
(6.18) 

8.66 
(6.20) 

9.02 
(4.88) 

9.10 
(4.94) 

9.39 
(3.98) 

10.98 
(4.30) 

12.62 
(4.26) 

12.24 
(4.06) 

M..)/Pu, 

0.12 
(3.08) 

.13 
(3.30) 

.13 
(3.23) 

.10 
(2.23) 

.14 
(3.78) 

.16 
(3.94) 

.16 
(3.73) 

.13 
(2.78) 

.14 
(3.57) 

.16 
(3.71) 

.16 
(3.47) 

.13 
(2.60) 

Pu./P( 

-30.83 
(7.08) 

-31.78 
(7.10) 

-30.03 
(0.23) 

-23.24 
(3.03) 

-38.39 
(7.62) 

-39.02 
(7.60) 

-38.20 
(0.47) 

-33.67 
(3.70) 

-36.47 
(4.73) 

-32.14 
(4.05) 

-28.36 
(3.16) 

-27.04 
(2.46) 

T 

-29.20 
(7.11) 

-26.90 
(6.03) 

-27.70 
(6.40) 

-36.81 
(4.19) 

-38.10 
(7.04) 

-36.11 
(0.02) 

-34.54 
(6.66) 

-39.43 
(4.25) 

-32.91 
(3.18) 

-22.83 
(1.95) 

-18.19 
(1.45) 

-23.17 
(1.49) 

D 

121.17 
(3.15) 

129.38 
(3.04) 

126.86 
(2.90) 

139.87 
(3.18) 

126.18 
(3.39) 

128.76 
(3.12) 

126.81 
(2.08) 

135.46 
(3.10) 

124.04 
(3.28) 

131.90 
(3.16) 

129.93 
(3.04) 

134.87 
(3.05) 

Forecast error 
1 year forward 
(quarterly rate 
in millions of 
1963 dollars) 

-201 

40 

-34 

-77 

-323 

46 

- 8 

-30 

-300 

51 

-19 

- 5 

I. 

70 

77 

78 

77 

74 

75 

77 

77 

76 

76 

77 

77 

•s-

1.80 

1.89 

1.98 

2.02 

1.71 

1.80 

1.92 

1.98 

1.71 

1.78 

1.89 

1.95 

K' 

0.995 

.994 

.991 

.989 

.095 

.994 

.991 

.988 

.996 

.994 

.991 

.088 

D.W. 

1.77 

1.76 

1.69 

1.65 

1.00 

1.92 

1.84 

1.62 

1.01 

1.06 

1.86 

1.62 

NOTE.—Figures in parentheses are "t" ratios. 
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of dollars at seasonally adjusted annual 
rates. 

CBI—Change in U.S. business in­
ventories as measured in GNP, in 
billions of dollars at seasonally adjusted 
annual rates. 

CPSQ—Measure of U.S. capacity 
pressure, derived from the ratio of 
actual to potential gross national 
product; the calculation of this variable 
is explained below. 

PUB—U.S. wholesale price index of 
manufactured goods, 1963=100. 

PI—Foreign wholesale price index of 
manufactured goods, 1963 = 100. The 
index is a composite of the wholesale 
price indexes of manufactured goods for 
Canada, Japan, United Kingdom, Ger­
many, France, Italy, the Netherlands, 
and Belgium, weighted by each 
country's share in the group's total 
exports of manufactured goods in the 

Actual and Calculated Values of U.S. Imports and Residuals 

CHART 11 

Billion $ 
10 

8 -

5 -

M=-7558.73 +23.65PCE +11.02CBI +6.45CPSQ + 57.88Pus-8.85Pf-58.86T 

Calculated 

NOTE:—Imports are on the balance ol payments basis excluding military shipments. Data also exclude imports ol automotive products from 

Canada and are adjusted to exclude effects of strikes and other temporary aberrations. 

U.S. Department ot Commerce, Bureau of Economic Analysis 

preceding year. The price data are 
adjusted to include changes resulting 
from foreign currency revaluations rel­
ative to the U.S. dollar. These adjust­
ments are entered gradually over a 
four-quarter period following the 
revaluation. 

T—Linear time trend, first quarter 
1955=1. 

The U.S. capacity pressure measure 
used in the import equation is calcu­
lated as follows: the difference between 
the ratio of actual to potential GNP 
and 0.97 is multiplied by 100, then 
squared and expressed with a positive 
sign if the ratio of actual GNP to 
potential G N P is greater than 0.97 and 
with a negative sign otherwise— 

CPSQ=(100 [(Actual GNP/Potential 
GNP) - 0 . 9 7 ] ) l 

The 97-percent figure is the average of 
the ratio of actual GNP to potential 
G N P in 1955-70, and is used to repre­
sent average capacity utilization. I t was 
chosen after experimentation with a 
series of ratios ranging from 93 through 
98 percent. In this formulation, capacity 
pressure increases at a sharply acceler­
ating rate as utilization rises above 
average levels and decreases at a sharply 
accelerating rate as utilization falls be­
low average. This measure of capacity 
pressure produces more significant re­
sults in the import equation than were 
obtained using several other formula­
tions including one with a capacity 
pressure similar to that used in the 
export equation. 

Contribution of variables 

In the import equation, U.S. personal 
consumption expenditures is the most 
significant explanatory variable as indi­
cated by the " t " ratio. The other 
variables, in descending order of sta­
tistical significance, are the time trend, 
U.S. price, U.S. capacity pressure, 
change in U.S. business inventories, and 
foreign price. 

The contribution of changes in the 
variables to the calculated change in 
imports depends upon the size of each 
variable's regression coefficient and on 
the amount of change in each variable, 
which may differ in each period. This is 
shown in table 4 for the years 1970 and 
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1971. The method of measuring the 
amount of change in calculated imports 
contributed by each explanatory vari­
able is the same one used for exports, 
already described. 

Performance of import equation 

In the period covered by the equa­
tion—first quarter 1955 through fourth 
quarter 1970—calculated imports were 
generally quite close to actual imports 
(chart 11). During the 1957-58 and 
1960-61 recessions, downturns of actual 
and calculated imports coincided; the 
calculated 1958 upturn was one quarter 
later than the actual rise, but the equa­
tion's timing was correct for the 1961 
upturn. During the 1970 recession, 
neither actual nor calculated imports 
declined. Import strength in the recent 
recession reflected the continued (al­
though slower) growth in both personal 
consumption expenditures and business 
inventories in 1970, as contrasted with 
actual declines in both measures in 
earlier recessions. 

The two quarters in which calculated 
and actual imports differed by more 
than two standard errors were: (1) the 
third quarter 1966, when extraordinary 
coffee deliveries pushed actual imports 
up sharply (these were largely offset in 
the following quarter); and (2) the 
first quarter 1970, when actual imports 
rose very sharply, partly reflecting 
aberrations due to effects of actual and 
anticipated import quotas (imports 
leveled off in the second quarter). 

Table 4.—Contribution ot Changes in 
Explanatory Variables t o Changes in 
Calculated Imports , 1970 and 1971 

[Millions of dollars] 

SUEVEY OF CURKENT BUSINESS 

When the time period to which the 
equation is fitted is changed, the 
characteristics of the import equation 
are fairly stable (see table 6). However, 

Varlablo 

Change In calculated importa 
reauHIng from change in: 

U.S. personal consumption ex­
penditures (PCE) 

Change in U.S. business in­
ventories (CBI) 

U.S. capacity pressure (CPSQ). 

U.S. price (P„,) 
Foreign price (Pt) 

Time trend (T) 

Total change In calculated Imports... 

Increase in imports 
(+); decrease (—) 

Change from: 

1969-70 1970-71 

3,686 4,130 

-150 

-290 

086 
-226 

-940 

2,965 

-100 

-200 

000 
-265 

-940 

3,535 

25 

the coeflicients of the price variables 
change considerably and are less signifi­
cant in equations that begin in 1957. 

To test the forecasting reliability of 

Table 5.—Actual a n d Calculated Values ot U.S. Imports 

[Millions of dollars, seasonally adjusted] 

1965-1 

I l l 

1956-1 

I l l 
IV 

19B7-I 
II 
I l l 
IV 

1968-1 

m IV 

1969-1 
II 
I l l 
IV 

1960-1 
II 
Ill 
IV 

1961-1 
II 
Ill 
IV 

1062-11 
II 
HI..', 
IV 

1963-1 
II 
Ill 
IV 

IV 

II 

IV 

I l l 
IV 

1068-1 
II 

IV 

1969-1 
II 
XII 
IV 

1970-1 
II 
I l l 
IV 

1071-1 
n Il l 
IV 

Total' 

2,718 
2,802 
2,919 
3,088 

3,174 
3,184 
3,316 
3,130 

3,292 
3,367 
3,356 
3,287 

3,145 
3,176 
3,208 
3,424 

3,621 
3,882 
3,049 
3,857 

3,811 
3,854 
3,646 
3,433 

3,390 
3,433 
3,804 
3,892 

3,969 
4,074 
4,109 
4,076 

4,060 
4,214 
4,366 
4,382 

4,404 
4,691 
4,736 
4,916 

4,680 
6,482 
6,664 
6,770 

0,027 
6,166 
6,696 
6,676 

6,661 
6,466 
6,642 
7,163 

7,821 
8,134 
8,668 
8,441 

7,589 
9,666 
9,278 
9,397 

9,728 
9,831 
9,092 

10,310 

10,768 
11,767 
12,015 
11,098 

Canadian 
autos 

(•) 
(•) 
(•) 
(•) 
(•) 
(*) 
« 
(•) 
(*) 
(•) 
(•) 

4 
4 
6 
6 

4 
4 
7 
6 

3 
4 
3 
1 

2 
2 
2 
2 

2 
2 
2 
3 

4 
6 
8 

11 

16 
23 
29 
34 

36 
39 
63 
92 

163 
166 
229 
294 

296 
344 
400 
397 

499 
643 
678 
698 

709 
732 
840 
864 

791 
847 
867 
748 

998 
1,013 
1,147 
1,016 

Adjustments 

-60 

-20 
-46 

-106 
-85 

-40 
- 4 0 

50 
-60 

-45 
45 

35 
-26 

-66 

260 
-306 
-70 
-65 

246 
490 

- 7 0 

-270 
-235 
-300 

60 

1,100 
-600 

60 
60 

-100 

-60 
-360 
-400 

660 

Imports minus Canadian autos plus 
adjustments 

Actual 

2,718 
2,802 
2,919 
3,088 

3,174 
3,184 
3,316 
3,130 

3,292 
3,297 
3,355 
3,287 

3,141 
3,171 
3,203 
3,418 

3,697 
3,833 
3,837 
3,766 

3,768 
3,810 
3,643 
3,432 

3,388 
3,481 
3,752 
3,890 

3,957 
4,072 
4,062 
4,118 

4,081 
4,183 
4,367 
4,371 

4,388 
4,668 
4,707 
4,817 

4,895 
6,138 
6,431 
6,623 

6,864 
6,010 
6,366 
6,382 

6,366 
6,366 
6,632 
6,686 

7,052 
7,366 
7,690 
7,793 

7,080 
8,234 
8,438 
8,633 

8,987 
9,034 
9,136 
9,471 

9,720 
10,404 
10,468 
10,732 

Calculated 

2,746 
2,835 
2,929 
3,046 

3,080 
3,148 
3,160 
3,261 

3,317 
3,329 
3,416 
3,337 

3,226 
3,091 
3,146 
3,369 

3,676 
3,769 
3,816 
3,764 

3,864 
3,848 
3,732 
3,540 

3,423 
3,666 
3,664 
3,810 

3,934 
3,964 
4,038 
4,114 

4,126 
4,166 
4,296 
4,341 

4,600 
4,676 
4,731 
4,769 

6,026 
6,181 
6,386 
6,670 

6,072 
6,101 
6,266 
6,368 

6,286 
6,374 
6,630 
6,668 

7,013 
7,344 
7,645 
7,700 

8,046 
8,288 
8,608 
8,643 

8,813 
0,025 
9,221 
9,392 

'9,660 
'9,973 

'10,164 
'10,309 

Actual less 
calculated 

—28 
—33 
—10 

42 

04 
36 

166 
-131 

-26 
—32 
—60 
—60 

- 8 5 
80 
67 
69 

21 
74 
21 
12 

—86 
—38 
—89 

—108 

—36 
—74 

08 
71 

23 
108 
24 

4 

—46 
28 
62 
30 

— 112 
—8 

—24 
48 

—131 
- 4 3 

46 
—47 

—108 
—91 
110 
14 

70 
—8 
102 
28 

30 
12 
46 
3 

-68 
- 6 4 
- 7 0 

—110 

174 
9 

- 8 6 
79 

170 
431 
314 
423 

'Less than $600,000. 
V Balance of payments basis, excluding military shipments. 
2. Equation ends in fourth quarter ol 1070; 1071 data are projections. 
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the equations, they were solved for the 
quarters beyond the period to which 
they were fitted, using the actual 
values of the explanatory variables in 
those quarters. The equations for the 
periods beginning in 1965 and ending 
in 1967, 1968, and 1969 produce fore­
casts 1 year beyond the period of fit 
mth annual errors at a quarterly rate 
ranging from —$102 million to $148 
million (—1.2 to -)-1.6 percent of 
actual imports) as shown in table 6. 
The equations beginning in 1955 
and ending in 1967 and 1968 produce 
forecasts for 1969 and 1970, respec­
tively, with annual errors at a quarterly 
rate of —$108 miUion and $32 million 
(—1.3 and -f-0.3 percent). However, 
the forecast errors for 1971 are much 
larger: the equations beginning in 1955 
and ending in 1967, 1968, 1969, and 
1970 underestimate actual 1971 im­
ports by annual errors ranging from 

$331 million to $504 million (-|-3. 2 to 
4-4.8 percent). The exceptional con­
ditions prevailing in 1971 were prob­
ably the main causes of the large 
errors. Anticipations of strikes, fears of 
imposition of quotas or other controls, 
and expectations of revaluations of 
several leading currencies undoubtedly 
contributed to the extraordinary rise 
in imports. Revision of the 1971 values 
of the independent variables used in the 
import equation will probably be much 
less important than revisions of the 
1971 variables used in the export equa­
tion, but the adjustments for strikes 
and other unusual occurrences may be 
changed as additional information be­
comes available. (The equation fitted 
through 1969 predicted 1970 imports 
with an error of 1.2 percent using data 
available in May 1971 for the explana­
tory variables; it predicted 1970 im­
ports Avith essentially the same amount 

of error using revised data available in 
May 1972.) 

NOTE 

A technical appendix is available 
upon request to the Balance of Pay­
ments Division, BEA. It contains 
tables showing (1) the data input to the 
equations, (2) the identification of all 
special adjustments applied to U.S. 
exports, U.S. imports, foreign industrial 
production indexes, and foreign whole­
sale price indexes, and (3) the specifica­
tions of some of the additional export 
and import equations that have been 
tested, including equations in log form. 
The appendix also includes notes ex­
plaining in detail the construction of 
some of the variables included in the 
equations. 

Table G.-^Import Equation Fi t ted t o Various T i m e Periods 

Regression period 

A. Equations beginning in 1955: 
1055-1—70-IV,.. 

1966-1—69-IV 

1966-1—68-IV 

1966-1—67-IV 

B. Equations beginning in 1966: 

1966-1—70-IV 

1056-1—69-IV 

1956-1—68-IV 

196B-I—67-IV 

C. Equations beginning In 1957: 

1057-I_70-IV 

1967-1—69-IV 

1967-1—68-IV 

1967-1—67-IV 

Constant 

-7668.73 
(11.63) 

-6660.60 
(8.51) 

-7301.90 
(8.08) 

-7308.35 
(7.38) 

-7138.82 
(7.57) 

-6725.82 
(5.26) 

-0358.12 
(5.31) 

-6118.44 
(4.50) 

-9092. 60 
(7.64) 

-7645. .38 
(4.77) 

-9321.66 
(6.25) 

-9818,22 
(4.40) 

PCE 

23.66 
(32. 50) 

23.49 
(34.47) 

24.20 
(20.75) 

24.29 
(19.33) 

24.33 
(18.39) 

24.78 
(20.05) 

25.53 
(19.13) 

26.14 
(13.81) 

20.87 
(10.61) 

22.29 
(10.62) 

22.20 
(10.52) 

21.38 
(6.99) 

CBI 

11.02 
(3.33) 

11.68 
(3,55) 

12.60 
(3.66) 

12.98 
(3.19) 

11.49 
(3.26) 

12.67 
(3.66) 

13.66 
(3.76) 

13.62 
(3.26) 

9.71 
(2.84) 

11.78 
(3.46) 

12.91 
(3.74) 

13.74 
(3.51) 

CPSQ 

6.45 
(6.60) 

7. .31 
(6.82) 

6.20 
(4.21) 

6.12 
(3.91) 

6.92 
(4.12) 

6.47 
(4.63) 

5.34 
(3.28) 

6.21 
(3.03) 

7.19 
(4.92) 

6.97 
(4.90) 

6.50 
(3.65) 

5.49 
(3.37) 

Pus 

57.88 
(8.91) 

56.71 
(9.27^ 

58.35 
(9.29) 

68.65 
(8.94) 

52.26 
(4.76) 

46.82 
(4.35) 

47.31 
(4.41) 

46.14 
(4.06) 

78.83 
(6.06) 

66.27 
(3.84) 

76.93 
(4.31) 

(3.83) 

P/ 

-8.85 
(1.44) 

-17.16 
(2.37) 

-13.63 
(1.74) 

-14.05 
(1.36) 

-9.20 
(1.44) 

-19.14 
(2.62) 

-16.69 
(1.90) 

-18.66 
(1.67) 

-7.79 
(1.30) 

-13.82 
(1.70) 

-6.70 
(.801 

-2 .73 
(.22) 

T 

-58.86 
(22.25) 

-65.46 
(18.07) 

-60.11 
(14.16) 

-60.46 
(12.30) 

-61.16 
(13.08) 

-59.60 
(13.28) 

-64.27 
(11.87) 

-68.01 
(10.16) 

-47.62 
(6.20) 

-51.30 
(6.79) 

-64.15 
(7.09) 

-62.05 
(5.22) 

forecast crrdr 
1 year 

forward 
(quarterly rate 

in millions 
of dollars) 

333 

148 

-102 

- 4 

335 

168 

-106 

-31 

303 

104 

-137 

38 

s. 

75 

70 

71 

75 

77 

71 

72 

76 

72 

67 

66 

69 

Sp 

1.61 

1.49 

1.60 

1.74 

1.61 

1.47 

1.58 

1.74 

1.37 

1.36 

1.42 

L.W 

Tl' 

0.099 

.998 

.997 

.995 

.998 

.998 

.907 

.996 

.099 

.998 

098 

.990 

O.W. 

1.76 

1.63 

1.70 

1.70 

1.78 

1.67 

1.76 

1.76 

1.72 

1.48 

1.61 

1.63 

NOTE: Figures in parentheses are "t" ratios. 


